Background: Data on urinary bladder cancer (UBC) patients' perceptions about causes of bladder cancer is limited, while this may be important knowledge for health prevention and education. We evaluated self-reported perceptions and beliefs about the causes of bladder cancer among UBC survivors in the Netherlands. Methods: UBC survivors identified through the Netherlands Cancer Registry from 2007 to 2012 were invited to participate. Patients who consented were asked to fill out a questionnaire, including questions on lifestyle characteristics, occupational and medical history, and family history of cancer. The final question was 'You have been diagnosed with bladder cancer. Do you have any idea what may have been the cause of your cancer?'. Results: Of the 1793 UBC survivors included, 366 (20%) reported a possible cause for their bladder cancer. The most frequently reported suspected causes were smoking (10%), occupational exposure (5%), and heredity (2%). Smoking, occupational exposure and heredity were mentioned only slightly more frequently by participants with these risk factors (11%, 8%, and 5%, respectively) compared to the total population. Conclusions: Most UBC survivors did not suspect any cause that might have contributed to the development of their cancer. Even among participants with established risk factors for bladder cancer, these risk factors were not commonly perceived. This finding probably reflects
Introduction
Urinary bladder cancer (UBC) is the ninth most frequently diagnosed malignancy in the world [1] . Due to intensive follow-up and treatment, it has the highest lifetime treatment costs per patient of all cancers [2, 3] . Cigarette smoking is the best-established risk factor in the development of UBC and is involved in the aetiology of approximately 50% of all cases [4, 5] . Other risk factors associated with UBC are occupational exposure to carcinogens like aromatic amines and polycyclic aromatic hydrocarbons, chronic urinary tract infection, schistosomiasis infection, pelvic radiation, cyclophosphamide treatment, family history and specific low-penetrance germline genetic susceptibility [4] . Although some studies showed that fluid intake and fruit and vegetable consumption may also influence UBC risk, evidence is inconsistent [6e8] .
Knowledge of what cancer survivors perceive as causes of their cancer may provide valuable information for health education and prevention initiatives, especially with regard to modifiable risk factors that are under the control of patients. Awareness of the association between such a risk factor and the disease can enhance the motivation to change it [9] . For example, patients' knowledge that tobacco use contributed to their disease can help in their motivation to quit smoking (and advise others to do the same). This information is important since risk factors for cancer development may also be associated with prognosis [10] . Continuation of smoking after diagnosis, for instance, may be related to higher rates of recurrence and increased risk of morbidity and mortality [11, 12] , although the literature on this topic is inconsistent [13] .
Despite the importance of knowledge on this topic, the literature is sparse. Five previous studies suggested poor knowledge regarding smoking as a risk factor for UBC among urological [9, 14] and, more specific, UBC [9,15e17] patients. In this study, we evaluated selfreported perceptions and beliefs about the causes of bladder cancer among UBC survivors in the Netherlands. We took a different approach from most of the previous studies and did not ask about knowledge of bladder cancer risk factors in general. Instead, we inquired about factors that might have led to the patients' own disease and investigated whether the answers differed according to their reported risk factors.
Materials and methods
Self-reported causes of bladder cancer were evaluated among Dutch UBC survivors. Data from the Nijmegen Bladder Cancer Study (NBCS) were used [18] . The population consisted of men and women diagnosed with UBC in one of seven hospitals in the eastern part of the Netherlands between 1995 and 2011 and recruited for the study between 2007 and 2012. Participants had to be younger than 75 years at diagnosis. Patients were identified through the Netherlands Cancer Registry held by the Netherlands Comprehensive Cancer Organisation. All eligible UBC survivors received an invitation letter and information brochure. The information brochure highlighted the need for aetiological research into risk factors for UBC. Lifestyle factors (e.g. nutrition), smoking and heredity, were mentioned as established or probable risk factors for UBC in this information brochure. The response rate to the questionnaire was 65%. The questionnaire included questions on sociodemographic and lifestyle characteristics, physical activity, occupational history, medical history, use of medicines, and family history of cancer. The final question: 'You have been diagnosed with bladder cancer. Do you have any idea what may have been the cause of your cancer?' (No/Yes, namely.) was evaluated in this study.
Categories of perceived causes were based on answers given by the participants and were presented as groups of risk factors (smoking, passive smoking, environmental and chemical exposure, occupational exposure, heredity, history of bladder polyps, bladder infections, other medical condition/intervention, medication, lifestyle, micturition/fluid intake, stress, treatment delay, don't know/other). Participants were allowed to give multiple answers to the final question. We also stratified the answers by smoking status, family history of UBC, and occupational exposure status to verify whether patients who were 'exposed' to these risk factors acknowledged these as potential causes. We further stratified for sex, age, education and marital status.
The institutional review board approved the NBCS and all participants provided written informed consent. The Statistical Package for Social Sciences (SPSS, version 20.0) was used to create the tables and compare groups using Pearson chi-square test. P-values less than 0.05 were considered statistically significant.
Results
In this study, 1793 UBC survivors were included and only 366 (20%) participants reported one or more possible causes for their cancer. Table 1 summarises the sociodemographic and clinical characteristics of the total study population and of patients who did and did not report a suspected cause, separately. The majority of the participants was male (n Z 1448, 81%) and the median age at the completion of the questionnaire was 68 years (interquartile range: 61e74 years). Most of the participants were married (n Z 1439; 80%) and had a low educational level (n Z 1388; 77%). Almost twothirds of the participants were former smokers (n Z 1164; 65%), 23% (n Z 417) were current smokers and 12% (n Z 211) never smoked. Self-reported positive family history of UBC was present in 6% (n Z 103) and 963 (54%) reported occupational exposure. Comparing participants who did and did not report a causal explanation, those with a causal explanation were younger (median age 64 versus 69 years) and more likely to have a high educational level (32% versus 19%). Also, those who reported a causal explanation were more likely to have had occupational exposure (61% versus 52%). Table 2 summarises the categories of causal explanations among the 'total' study population. Smoking (n Z 184; 10%), occupational exposure (n Z 85; 5%) and heredity (n Z 29; 2%) were the three most reported causal explanations among all participants. Environmental and chemical exposure was cited by 2% (n Z 28) and stress, other medical condition/intervention, medication, lifestyle and micturition/fluid intake were each mentioned by approximately 1% of the participants. Medical condition/intervention comprises answers such as 'The bladder tumours are caused by tumour in one kidney', 'Late-effects of radiotherapy for rectal cancer?'. Lifestyle encompassed answers related to alcohol and food intake as well as physical activity (e.g. 'overuse of coffee', regular alcohol user/often chips eater', 'lack of exercise'). Other causes that were reported by 0.6% or less of the participants are passive smoking, bladder infections, history of polyps, treatment delay, and don't know/other. The category don't know/other contained a variety of answers that could not be placed in other categories, e.g. 'coincidence', 'burns accident at age 3.5' and answers of participants that they did not understand what caused their disease since they lived a healthy life. All answers are included in Appendix I. Table 3 summarises the three most cited categories of causal explanations among the total study population, stratified by smoking status, family history of UBC and occupational exposure. Former smokers seemed slightly more likely to suggest smoking (143 of 1164; 12%) as a cause than current smokers (41 of 417; 10%) (p Z 0.18). Among all participants who had occupational exposure (n Z 963), 83 participants (9%) reported occupational exposure as a cause of their disease. Two participants who reported occupational exposure did not have any occupational exposure according to the questionnaire. Lastly, participants with a positive family history for UBC were more likely to mention heredity as a causal explanation (5 of 103; 5%) compared to participants with a negative family history (24 of 1690; 1%) (p Z 0.02). We also stratified these causal explanations by sex, age ( 67 versus !68), education and marital status (data not shown, all p-values <0.05).
Smoking was more often mentioned as a possible cause by younger participants, higher educated participants, and by participants who were living together. Occupational exposure was more frequently mentioned by men and younger participants and heredity by higher educated participants. Table 4 presents examples of reported causes divided into three categories: 'established risk factors for bladder cancer', 'unknown or unidentified effect on bladder cancer risk' and 'unlikely to have an effect on bladder cancer risk'.
Discussion
In this study, we evaluated self-reported causes of bladder cancer among UBC survivors. Only 20% reported at least one causal explanation for their cancer. The most common causal explanations reported among all participants were smoking (10%), occupational Table 3 Perceived established causes of bladder cancer among Dutch bladder cancer survivors stratified by presence of these causes.
Stratification
Total number of participants Most patients who were exposed to these risk factors failed to report these factors as potential causes of their disease. This is even more striking given the fact that these risk factors were named in the invitation brochure as established risk factors. Five studies investigated awareness of smoking as a risk factor for UBC among urological [9, 14] and UBC [9,15e17] patients (Table 5 ). All studies used a closed question and asked about bladder cancer in general, except for one study [16] , that only asked about the patient's own disease. Two studies [9, 15] additionally asked about believes regarding their own bladder cancer. In a study with 280 urological patients [14] , the participants were asked to indicate whether smoking, as well as other factors, increased the risk of UBC. Only 36% reported smoking as a risk factor for UBC. In a study with 202 urological patients [9] , 118 (58%) of them were aware of the relation between smoking and bladder cancer, and 22 of 39 (56%) of currently smoking UBC patients believed that smoking was related to their disease. In both studies, no difference by smoking status of the patients was observed. Three studies were conducted exclusively among UBC patients [15e17] . In a study with 78 participants, 12 of 55 ever smokers (22%) were aware of smoking as a risk factor for their disease [16] . A study with 71 participants reported that 85% was aware of smoking as a risk factor for UBC [17] . Lastly, a larger study (n Z 790) showed that 68% of the patients cited tobacco use as a risk factor for UBC in general (90%, 64% and 61% for current, former, and never smokers, respectively) [15] . Regarding perceived causes of their own disease, tobacco was mentioned by 84% of the current smokers, 48% of the former smokers, and 8% of the never smokers. In our study, we found that a strikingly low percentage of both former and current smokers reported smoking as a causal explanation for their own cancer (12% versus 9%, respectively). This suggests that the association between smoking and bladder cancer is largely unknown. The open-ended format of the question used in our study might have played a role, as well as the choice of answering 'no', possibly giving participants an easy opportunity to avoid thinking about an explanation. Furthermore, ignoring risk factors that might have been within the patients' control may be a strategy to shield themselves against negative emotions, such as self-blame [19] .
To date, only two studies examined perceived causes of UBC among urological or UBC patients covering causal explanations other than tobacco [14, 15] . Unfortunately, one of these studies did not report these results [14] . In the other study [15] , tobacco was the most cited risk factor (68%), followed by chemicals (54%) and age (45%). In our study, only 7% of all participants believed chemical or occupational exposure might have caused their disease, and a mere 8% of occupationally exposed participants mentioned this as a cause, even though certain types of occupational exposure are established risk factors. Surprisingly, none of our participants mentioned ageing even though this is an established risk factor for cancer in general [20, 21] . An explanation may be that only patients younger than 75 were recruited. The large difference with the Basset study [15] might be explained by the type of question used (true/false question as opposed to our open question) or the level of education (higher educated as opposed to the low educational level of our study population). Ageing has been reported to be an unknown risk factor in patients with other types of cancer as well, e.g. in only 2 of 22 studies on breast cancer participants mentioned age as a risk factor [22] .
With 2%, heredity was the third most cited explanation, indicating that the role of genetics in bladder cancer aetiology is not very well known among UBC survivors either. As expected, the percentage of participants who reported heredity was higher among survivors with a positive family history (5%) compared with participants with a negative family history (1%). Still, 5% is almost negligible. In a similar study that we performed among patients with prostate cancer, the percentage of patients with a positive family history mentioned heredity was four times higher (19%). In a study that described survivors' beliefs about the causes of prostate, colorectal and breast cancer, in general, awareness of heredity was much higher than in our study (>75%) [10] . This might be explained by the role of heredity in these types of cancer being more generally known but, again, also by the use of a true/false instead of open question.
For some of the causes mentioned by the participants, there is no or inconsistent evidence for an association with UBC or an association is unlikely (Table 4 ). An explanation for this might be that the mentioned cause is a well-known risk factor for other cancers or is frequently suggested to be a risk factor for cancer by the media, leading patients to believe that there is a link with UBC as well. This was also found by previous studies on other cancers [10,23e25] . It may be important to proactively address the lack of evidence for these factors as certain beliefs may prevent patients from changing real-risk behaviours [23] .
Even though a strikingly low percentage of our participants mentioned a possible cause for their UBC, this is not an unusual finding. In a systematic review on perceived causes of breast cancer among breast cancer survivors [22] , the percentage of perceived causes mentioned in the different studies varied greatly, even for well-established risk factors. For example, heredity was reported as possible cause by only 4% in one study, while 71% cited it in another study. Comparing two studies on melanoma also reveals a large difference in perceived causes [23, 26] . One study [26] found that only about one-third of the participants thought sun exposure could have caused their melanoma, while in the other study [23] 80% mentioned this as a possible cause. These differences in knowledge may be partly explained by factors, such as age, education and country of origin.
In conclusion, the results of this study show that most UBC survivors were not aware of any causal explanation for the development of their cancer. Even among participants with established risk factors for bladder cancer, these established risk factors were not commonly perceived. This finding might reflect the superficial knowledge on risk factors for bladder cancer in the population and highlights the importance of effective education on bladder cancer risk factors. 
Sources of support

Categories of perceived causes
Participants' answers my job, daily contact with fuels and auto gas', 'Always worked in a cooling compartment', 'Preparations cytostatic for chemotherapy', 'Use of toxic substances', 'Using gun oil PX10 during period 1965e1995', 'Exposed to trichloroethylene, fine asbestos dust, many other solvents', 'Working with silkscreens printers, cleaning products, thinners/ink', 'Roofing/roof covering', 'Processed asbestos. Sawing in the years 1969-1970. Shielding heaters', 'Preparation and distributing cytostatic', 'Maybe paints/dyes', 'Worked with paint for car spraying for 32 years', 'Worked with hazardous substances (Argon, Eldrin etc.)', 'The use of pesticides', 'Working with pesticides', 'Suggested that this may be related to exposure to chemicals in the laboratory (formaldehyde, etc.). Two colleagues at the lab have been diagnosed with bladder cancer', 'Paint (painting)', 'Radiation, used to prepare cytostatic unprotected', 'Worked with epoxy resin, Perspex adhesives, processing Perspex, solvents (thinner, toluene, turpentine), polystyrene, acrylic', 'Spraying cars without proper protection', 'Paint spraying (lacquer)', 'Handling Xrays in my profession, handling chloralactofinol in my profession', 'Worked in a laboratory from the age of 16 to 26', 'Working with asbestos (which was formerly used in brake lining)', 'Perhaps dyes/colorants (painter)', 'Pesticides or disinfectants', 'Use of spray bottle when ironing', 'Inhaling solvents for ink', 'Chemicals during work', 'Plastic processing vapours (styrene)', 'Working with photo processing chemicals, inhalation of lead-containing substances/ gases during the firing of ammo', 'Printing', 'Asbestos', 'Due to profession', 'Chemicals due to spraying and welding', 'Temporarily handling photographic chemicals in poorly ventilated areas', 'Worked with some regularity with duplicator during the job', 'Carelessly working with chemicals', 'Uranium in mission area', 'Prolonged contact with printing inks, adhesives bookbinding', 'Inhaled formaldehyde vapors for 8 years?', 'Electromagnetic radiation (radar equipment)', 'Laboratory work with the use of many kinds of solvents, eg. Benzene, chloroform, acetone etc', 'Work', 'Cleaning up asbestos', 'Paint chemistry (components), industrial fabrics', 'Exposure to hazardous substances', 'Possible cause that I do not rule out: sanding plate with asbestos', 'Welding fumes', 'Laboratory activities'. Passive smoking 'As a child exposed to "passive smoking" a lot', 'Second-hand smoking, when staying in smoky environments (frequently) it seems that the polyps come back', 'Second-hand smoking for many years', 'During work I was always surrounded by smokers, even after I had quit myself', 'Second-hand smoking', 'Always smoked passively', 'Father was a smoker. Been exposed to smoke a lot via passive smoking', ' 
